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英文缩略词表 
英文缩写 英文全称 中文全称 
ADAM10 
A disintegrin and metalloprotease 
10 
解聚素与金属蛋白酶 10 
Amp ampicillin                     氨苄青霉素 
BSA bovine serum albumin 牛血清白蛋白 
ddH2O double distilled water 双蒸水 
DMSO dimethyl sulfoxide 二甲基亚砜 
DNA       deoxyribonucleic acid  脱氧核糖核酸 
EB        ethidium bromide 溴化乙锭 
EGFP     
enhanced green fluorescence 
protein 
增强型绿色荧光蛋白 
FBS Fetal Bovine Serum 胎牛血清 
GCV ganciclovir 更昔洛韦 
HSV-TK 
Herpes simple Vires-thymidine 
kinase 
单纯疱疹病毒胸苷激酶 
LB        luria－bertani culture medium LB 培养基 
MCS       multiple clone site 多克隆位点 
Neo Neomycin 新霉素 
PBS       phosphate buffered saline 磷酸缓冲盐溶液液 
PCR       polymerase chain reaction 聚合酶链反应 
RNase      ribonuclease  核糖核酸酶 
rpm       revolutions per minute 每分钟转速 
SDS Sodium 1-dodecanesulfonate 十二烷基磺酸钠 
TAE       tris－acetate EDTA 
三羟甲基氨基甲烷－乙酸－
乙二胺四乙酸 
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ADAM10 条件性基因打靶载体的构建和鉴定 
      研究生： 林炤华 





【方法】运用长片段 PCR 技术，从 129/SVJ 小鼠基因组中分步扩增 ADAM10
基因第二外显子及其两端作为同源臂的侧翼序列，长度分别为 6.2kb 和 6kb。经
测序鉴定后，将外显子以及上下游同源臂片段分别连接于基因打靶骨架载体
pL451 上，构建了基因打靶中间载体 pEFUD。再从 pSSC9 载体上酶切下 HSV-TK
基因，连接于 pEFUD，最终构建成 ADAM10 条件性基因打靶载体 pEFUD-TK。 
为了验证载体上正负双向选择基因的功能，分别以环状和线性 pEFUD-TK 为
实验组，pSSC9、pL451 和空转为对照组，采用脂质体 2000（LP2000）转染人神




外显子与上、下游同源臂序列均正确地连接于 pL451 载体，来源于 pSSC9 的
HSV-TK 基因经过测序均与报道的 HSV-TK 基因序列完全相同，因此成功构建了
ADAM10 条件性基因打靶载体。用 LP2000 转染 SH-SY5Y 细胞，G418（850ng/ml）
筛选 10 天后，空转对照组细胞全部死亡，pEFUD-TK 环状实验组、pEFUD-TK 线
性化实验组、pL451 和 pSSC9 对照组均有少量细胞存活，并形成小的细胞集落；
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Construction and characterization of ADAM10  
conditional gene targeting vector 
Postgraduate：Lin zhaohua 
Supervisor：Wang yiquan 
              Zhou Changwen 
Abstract 
【Object】：Construction of ADAM10 conditional gene targeting vector is 
to lay the foundation of preparing the ADAM10 conditional knockout mice 
and to study the function of ADAM10 gene. 
【Material and Method】：Genomic DNA fragments surrounding exon 2 of ADAM10 
gene  were amplified from 129/SVJ mice by PCR. Partial fragments of which 
were sequenced. The 2.5kb short arm、4.9kb long arm and the exon2 were 
ligated to the targeting skeleton vector pL451, respectively, to form the 
intermediate vector pEFUD. The final targeting vector pEFUD-TK was 
constructed by ligating the HSV-TK gene fragment isolated from the 
pSSC9plasmid to the vector pEFUD. 
In order to understand whether the Neo and HSV-TK gene in the final 
construct play a normal role in vitor, the plasmid pEFUD-TK、pL451 and 
pSSC9 were separately transfected into human neuroblastoma cells 
(SH-SY5Y ) by LiPide2000(control group: pSSC9、pL451 and zero; test group: 
circular pEFUD-TK and linear PEFUD-TK). 
【Result】：Restriction endonuclease digestion showed that the 
restriction mapping of long arm and short arm is identical with that of 
the reported sequences from 129/SVJ mouse. Sequencing results indicated 
that the determined sequences are nearly the same as those of the reported 
sequences (99.8%), especially, the exon2 sequence is completely identical 
with the reported.Exon 2 、long arm and short arm were exactly inserted 
in pL451. The HSV-TK gene sequence from pSSC9 is also the same as the 
reported. The targeting construct vectors were finally completely. After 
the following plasmid and constructs were transfected into In SH-SY5Y 
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circular pEFUD-TK and linear pEFUD-TK,while not in control group zero, 
by using G418 (850ng/µl) screening of 10 days. Subsequently, small colonys 
were almost disappeared in group pSSC9、circular pEFUD-TK and linear 
pEFUD-TK, but surviveded and grew in group pL451,by using GCV (10ng/µl) 
screening for 72 hours after G418 selection. 
【Conclusion】：The ADAM10 conditional gene targeting vector（pEFUD-TK）
was successfully constructed and identified. The Neo and HSV-TK gene in 
the final construct can perform a normal function in the cell. 
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前  言 




















































图 1 ADAM10 蛋白结构模式图 



























在含有显负性 Kuz 突变体的果蝇胚胎中，失活的 kuz 可以导致轴突通路的缺






活性均可导致 RGC 轴突不能识别靶部位,而抑制 RGC 轴突内源性的 ADAM10 分









(senile plaque)， 是 AD 的主要病理特征之一。其主要成分是一种称为β淀
粉样蛋白(βamyloid，Aβ) 的肽类物质在细胞外沉积，从而对细胞造成毒性，
导致患者脑功能障碍。脑内 Aβ来源于其前体物质——淀粉样前体蛋白
(amyloid precursor protein, APP)。APP 是一跨膜蛋白质，在体内各种组
织广泛存在，而在脑组织的表达最高。APP 在体内有两种代谢途径：Aβ代谢





















































然而，由于 ADAM10 作用的底物不同，上调或下调 ADAM10 的表达在神经
系统的不同部位产生的结果也不同。因此，阐明 ADAM10 在体内神经系统的不
同部位的功能将是下一步研究的主要方向。为了能够更好的在神经系统尤其









































备 Cre 转基因小鼠。这一鼠系中 Cre 重组酶的表达受控于一个特异性启动子，
该启动子决定了 Cre 表达的组织或细胞类型。（3）制备目的基因敲除的小鼠。
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（二）主要试剂及配制 
1. 小鼠(129/SvJ) （南方转基因动物实验中心杨晓教授惠赠） 
2. pL-451（南方转基因动物实验中心杨晓教授惠赠） 












12.Agarose Gel DNA Fragment Recovery Kit（TAKARA公司） 
13.DNA blunting kit（TAKARA公司） 
14.Blunting Kination Ligation Kit （TAKARA公司） 











































Tris碱            242g 
冰乙酸          57.1ml 




（1） 溶液 I ：25mmol/L Tris－HCl，10mmol/L EDTA，20mmol/L Glucose 
（2） 溶液Ⅱ：200mmol/L NaOH，1％SDS（W/V） 
（3） 溶液Ⅲ：3.0mol/L KOAc，5mol/L CH3COOH 
34.磷酸盐缓冲液（PBS）： 
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